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<1 (54)T)«lc: COATING METHOD 



^ (54) HasBAHRe R3o6pereHHs: CnOCOB nOJIVHEHHR nOKPMTHl) 






S (57) Abstract: The inventive method relates to Ac application of metallic coatings on surfaces of ai^cles and can be used for 
fmdudng and rq>airing {Hcssurised articles or articles which have high corrosion resistance, heat resistance and other qualities. 
O The inventive meAod consists in f»e-heating confessed air to a temperature of 400 ®C-700 ®C, forming a high-speed airflow in 
a supersonic nozzle, accelerahng up and applying powder rnaterial <m the surAce of article. Said powder material is etiAodied in 
O Ae form of a iiiechanical mixture of metallic powders of at least two inctals one of which is a zinc powder corresponding to 20- 
Q 60 % of ^ total wdght of Ae metsdlic powder. The zinc and coinpressed air heated tp a specified temperature assure high 

^ performanbe of Ae nic^od and trikke it possible to pi^uce coatings exhibiting a low gas permeability and a hi^ adhesion to a 

^ bottom layer. ^ 



[flpoAOiDKCHHe Ha cnea. crpaHMuc] 
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(57)Fe^paT: 

Cnoco6 npewasHaq^i am nonyqeHiu MeranninecacHx noiq>i)i^ na np- 
BepxHOctH H3AenifS, a HacTHOciif npH HSroroBjieHiiH m peMoirre hsacjihA, xpe- 
6yiomi|x repMcnraHocTH, noBunieHuoii Koppo3BOHHofi ctoSkocth, xcapocroii- 
KOCTH H j^>ynix KanecTB. Cnoco6 BK/noHaer b ce6a npcABapiiTejiBHiafi Harpea 
cacarroro W3ffyx& ao xeMneparypu 400 - 700°C, 4>opMiipoBaHHe b caepxsByxo- 
BOM coiuie BucoKOCKopocTHoro B03AymHoro noToxa, ycxopcHHe 3thm botoxom 
H HaHeceHHe Ha noBepxRocra HSAejnia nopomxoBoro Mai«pHajia, npeAcras- 
AaK>mero co6off MexaHHHecxyio cmbcb KcpaMH^iecxoro Mcnuinmecxoro no- 
pomxoB, npHHeM b xaMeciBe MerannHHecKoro nopomxa HcnojiasyiOT CMecb n<> 
pomxOB, no xpaitHeil Mcpe» abjtx MerannoB, oahr to xoropux nopomox irihto 
B xoAHHecTBe 20-60% or oOuiero aeca MeraiunpiecKoro nopomxa. HajnnHe b 
nopomxoBOM MafiopHane ahhkb h Harpea OKaroro bosaym' ao yxasaHHoii tom- 
nepaxypu o6c»neHMTOK)T nonyHeime p BUt^xbtt iipotob6a^ np- 

o6AaAax>mHx HHSxofi ra3onpOHHnaeMocn>K> r Bucoxofi npoHHOcn>K> 
cueiineHHa c noAno3xxofi. 
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cnocoB nojiyqEHHH noKPbiTHft 

5 H3o6pereHHe othochtoi k TexHOJionm nojiyHeniw noicpuTHH he no- 

BCpXHOCTH HSACJIHB, E HM6HHO K CDOCOGeM nOJiyHCHIMI nOKpUTHH C HCHOJIb- 
soBEHHeM HeoprEHHHecKoro nopomKE, h momcct 6wn» Hcnojn>30BEHo b ps3- 
JOFIHblX OTpEOWX MEmHHOCXpOeHHH, B HECTHOCTH IIpH H3rOTOBJieHHH H pC- 
MOHTe HSACJiHii, TpeSyiomHx repMenraiocTH, noBwniOTHOH kopposhohhoh 

10 CTOfiKOCTH, »EpOCTOHKOCTH H flpyTHX KSHCCTB. 

B HECTOBmee BpeMB lOBeCTHO neCKOJIbKO Cn 0 CO 6 OB rSSOOTHEMHHeCKO- 
ro HEHCCeHHB MeTEJUIHHeCKHX nOKpUndi, 0 C 06 eHH 0 CXbl 0 KOXOpHX EBJIBCTCB 
ycKoperaie REcnm CBepxsByKOBWM rsaoBUM noxoKOM 6c3 Hcnojn.30BEHn>i ke- 
khx-jih6o ropiOHHX tesob hjih xomKocreft. 

15 HsnpHMep, H3BecreH cnocx)6 nojiyBeHHB noKpuTHH nyreM HEH^eHHB 

yCKOpCHHOrO CBepX3ByKOBMM TE30BUM nOTOKOM nopOIUKE EJIIOMHHHB (AbT. 

CBna. CCCP Ko 1618782, icn. C 23 C 26/00). Ochobhwm hbaoctetkom aroro 

CnOCOOE BBJIBerCH HH3KEB 34»(J)eKrHBHOCTb, oOyCJIOBnCHHEB T6M, HTO HCnOJIb- 
3yiOTCB XOJIOflHWe ^ECTHUbl amOMHHHB, KOTOpUe yCKOpBiOTCB AO CpEBHH- 
26 TCJibHO He6ojn>inHX CKopocxefl, b ciuiy nero he noAAOMoce mobcct EEKperaiTbCB 
jramb HcOojibraoe kojibhcctbo hecthu, hto bcact k yBejnneHHio pEcxoAa no- 
ponncoBOro METepHEJia h BpeMenH nojiyHeHiw noKpbnuB. 

HsBecTHbi TEK»ce cnocoObi noAyneHHB noKpwTHfi, BioiioHaiomHe hehc- 
CCHHC HE nOAJIOMOCy (OCHOBy) nopOlUKOB MCTEJUIOB, BBeACHHblX B FE30BblH 
25 norOK H yCKOpeHHMX BMCCXe C rE30BblM nOTOKOM B CBepX3ByK0B0M conjie 

(ebt. cbha. CCCP Ko 1618778, icn. C 23 C 4/00; nareirr EP 0484533, ony6ji. 
13.05.90; nareHT US 5302414, ony6n. 12.04.1994). B 3thx ohocoOex o6ec- 
ne^iHBEeTCB ycKOpCHHC MEcnm noponiKE ao 66jiee bwcokhx CKopocreii (ao 
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1200M/c).Cnoco6 b piwe cjtynaeB nosBOJuter nojiynaTb noKpbiTBLa c noBw- 
30 meHHOH npoMHocTbio cueruieniw c nonnoaocoH h HCBticoKoft nopHcrocTbio. 

Oot3ko HH3KyK) rasonpOHHuaeMOCTb noKpbiTHii yAaercB hocthhb 
TOJEbKO npH OMCHb MaJlOH 3<|)4)eKrHBHOCTH HanBUieHHB (HH3KOM K03(})(})HUJieH- 

Tc HamuieHHB). KpoMe xoro, 3 th cnoco6w cpaBHHrejiBHO aoponi h xexHHHe- 

CKH CJI03KHBI, T3K K3K flJW HX peailfOamiH HeoGxOiQlMO HCnOJlb30BaTI> flOpOFO- 
35 CTOHmiie raaw (^lanpHMep, rejraft) h BucoKHe AaBjieHHx pa6o*iero ra3a (15-20 
axM). 3ro aHa^mTCJibHO yBenHqHBaer croHMOcrb o6opyAOBaHHH h ycno»cHaeT 
TexHOJiomio HaaeceiraH noKpbmiH. XloaroMy 3 th cnocoOw Mano Hcnojibay- 
JOTCH B npOMbinUlCHHOCTH. 

B flpyroM H 3 BecTHOM cnoco6e noKpuTna nojiynaKyr nyrcM ycxopeimH 
40 rasoBUM dotokom, npeflBapHxenbHo noflorpexMM flo 20-320°C, MexaHirae- 
CKOH CMCCH ^acnm (nareirr PC) Ks 2082823, kji. C 23 C 24/04, 3 aaBJi. 
17.06.91, onyOji. 27.06.97, BH 18). B abuhom cnoeoOe cymecTBCHHO orpaim- 
qeHa TCMneparypa noflorpcBa rasa h cKopocTb raaoBoro noroica (hhcjio Maxa 
MeHbme 2). B ciuiy aroro yicaaaHHbifi cnoco6 ne o6ecneHHBaex bosmojkhoctb 
45 4K>PMHpOBaHHa C' BbICOKOH npOH3BOjopiTesnDbHOCTbIO BblCOKOrepMCnnHblX no- 
kpbTTHM. 

HaaecreH TaKxce noiiy^eHHx noiqibrriifi nyreM HcnoJib30BaHHa Meran- 
JnraecKoro noponnca, cocroamero h 3 HecKOJibKHx KOMnoHCHTOB, h ycKOpae- 
Moro jio cBcpjraByKOBbix CKOpocreii b noroKC raaa-Hocirrejia, Haipexoro jio 
50 TeMneparypbi 0,3-0i9 TCMnepaiypbi Havana oOpaaoBamta acHAKoii (})a3bi (na- 
TCHT PO Xs 2062820, icn. C 23 C 24/04, aaaBJi. 20:05.94, ony6n. 27.06.96, BH 
18). IIpH 3TOM, Hcnojibaya, b HacTHOcra, CMecb mcot c uhhkom, yuaerca no- 
jiynarb xopomyid aneicipoiipoBOOTOCTb a H3Hococro^ocrb noKpwniH. Cy- 
mecTBCHHbiM HeflOcxaTKOM Moro cnocoOa aBJiaerca to, hto nojiyaacMwe no- 
55 KpwTHa HMeiOT HH3Kyio iipoHHOCTb cpenjicHHa c noAHoacKofl, a TexHOJioraa 
nojiyneifHa noKpbiTHa ycnoacneHa HeoOxoAHMOCTbio ero HanecenHa noA on- 
peACJieHHbiM yrjioM k noBCpxHOCTH. 




3 
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Hcnojn>3yK»T CMecb nopoiincoB, no KpanneH Mepe, pjayx MerajuioB, ojihh h 3 
KOTopwx noporaoK iwHKa b KOJiHHecxBe 20-60% ot oOmero seca Merajunme- 
CKoro noponiKa, npH 3tom Bos^yx npeffBapHTCJibHo narpeBaioT jio TCwnepa- 
90 Typu 400 - 700 °C. 

B saBHCHMOCTH OT MaTcpHajia noj 5 jio»cKH H ycjiOBHfi 3 KcnjiyaTanHH no- 
KpuTHH B MerajuinnecKOM nopouiKe napac^y c noponncoM miHKa ncnoJibayiOT, 

B nacTHOCTH, nopomoK anioMHHiiH, hjih hx Mexaroraecicyio CMecb. 

B KanecTBe KepaMnnecKoro nopoimca uejiecooOpasHO Hcnojib30Baxb 
95 nopoiuKH, HMCiomHe pasMep nacTHu 5-50 mkm. 

B KanecTBC KCpaMimecKoro nopoimca HanGojiee pejiecooOpaano hc- 
nojn» 30 BaTb nopoimcH OKcnjiia amoMmuia, Kap6HAB iq>eMHna hjih hx cMecH. 

CpasHHTenbHbiH anajiHS noKaaan, hto saaBjiaeMbifi cnocoG orjnfnaeTca 

OT npoTOTHna tbm, hto Hcnojibsyerca MeTanjiHHecKHfi nopomoK, cojaepaca- 

« 

100 nTVTH noporaoK miHKa b KOJiHHecTBC 20-60%, a xaioKe tcm, hto cacarwH bo3- 
jiyx. noflorpCBaiOT jio Gojiee bwcokoh TeMnepaTypw, a hmchho, ao 400-7 00®C. 
CymaocTfa aaaBjiacMoro cnoco6a coctoht b cjienyiomeM. 

Xopomo H3BCCTH0, HTO npH Hcnojib30BaHHH fljw HaneccHHa noKpbrraft 
CM6CH noponiKOB pasHbix MerajuiOB moxcho nojiynaTb cneiQiajibHbie xpeSye- 
105 Mbie CBoficTBa noKpbiTH0, HanpHMep, noBbimeHHyio HSHOCocrofiKOCTb hjih 
3 JieKTponpOBOnHOCTb noKpbiTHH (naTCHT PO K® 2062820, kji. C 23 C 24/04, 
saaBJi. 20.05.94, onyGji. 27.06.96, BH 18). 

riocKOJibKy raaonpoHHiiaeMOCTb noKpbixHH sasHCHT b ochobhom ot 
cipyKTypu ipaHHii McacAy HacrmiaMH b noKpuTHH, to fljia nojiyncHHa 6oaee 
1 10 luiOTHoro KOHTaKTa Mcacfly nacTHiiaMH mohcho 6buio 6 h b cocraB HanbuiaeMO- 
ro noponncoBoro MaTepuana BicnioaHTb Merajm, oOjiaaaiomHH bucokoh luia- 
CTHHHOCTbio, HanpHMcp ijHHK, KaK OOTH H3 HanOojiee nemeBbix h nocxyimbix. 
OflHaKo, Kax noKasbiBaer npaxTHica raaorepMHHccKoro Hanbiaemia noKpbiTHH 
(Xacyft A., TexHHxa HanbuieHHa, M.; ManiHHocnpoeHHe, 1975, c. 176), uhh- 
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115 KOBue noKpwTHB oTjnraaiOTCB noBBiiucHHOH rasonpoHimaeMOCTbio no cpas- 
HeHHK), HanpHMep, c araoMHHHeBWMH noKpbmMMH. 

Tcm He MCHee, y noKpsirnfi, noJiyqacMHx raaoflHHaMHHecKHMH mcto- 
ABMH, CTpyicrypa ipaHHU Mexcay nacnmaMH MO»er chjibho orjimaTbca ox 
aHanorHHHoii cxpyicrypbi y nnniHHwx raaoxepMiPiecKHX MexoilOB. noaxoMy 
120 HcnoJii> 30 BaHHe mnuca Morjio aaxb noji 05 Knxejn»HMH peayjiBxax. Oaheko b jih- 
xepaxype Ha momcht coajiaHHB flaHHoro H3o6pereHHB oxcyxcxBOBajia KaKaa- 
jih6o HH4)OpMaipw o xoM, cnoco6cxByex jm npHcyrciBHe UHHica b Hanbuiae- 
}fiOM raaoflHHaMHqecKHMH MexoAaMH nopoimcoBOM Kiaxepuajie yMeHbmeHHio 
raaonpoHHuaeMOCTH noKpbixHii a xaKoe kojihhccxbo UHUica aojekho npncyx- 
125 CTBOBOTb B noponiKOBOM Max^Hajie jum o6ecneHCHHa xopomeH repMcxMHHO- 
cra noKpwTHH H BHCOKOH npoHHOcxH 6 X 0 cuenjieHHB C nOflnOXOCOH. 

Tohho xaK»e 6ujia HeHSBecxHa HH4>opMaixHa h o 6 onxHMajiBHOM ;pia- 
naaoHe xcMnepaxyp HarpcBa cxcaxoro rasa, KOxopi»iM ycKOpaioxca HacxHUbi 
nopOHUca. Hcxoaa h 3 xoro, hxo c noBUiueHHeM xcMnepaxypw luiacxipmocxb 
130 HHHka yseJiHHHBaexca (hto aojihcho cnoco6cxBOBaxt nojiynenHio 6onee xec- 
Hux xpaHHH Mexcfly HacTHHaMH b noKpuTHu), TCMiiepaxypy rasa cneflOBano 
6bi noBMmaxb. TeM ne Mcnee, cymecxByiomHft onwx (IlaxeHX PO Ks 2062820, 
Kn. C 23 C 24/04, aaaBJi. 20.05.94, onyOji. 27.06.96, BH 18) noKasMBaji, hxo 
npH HcnojiMOBaHHH noponiKOBofi cm6Ch, coflepacameft iparac, npH xeivinepa- 
135 xype rasa 400®C h Bume npoHcxoiurr mrreHCHBHOC narranaHHe noponnca na 
CX6HKH coiuia. 

TaKHM o6pa30M, sapanee 6 ujio HerosecxHO h neoHeBUAHO, b k3koh 
cteneHH npHcyrcxBHC imHxa b noKpuTHH 6yaex cnocoOcxBOBaxb yMCHbiue- 
HHK) ero raaonpoHRuaeMOCxH, xaKoe kojihh6Cxbo UHHKa b nopomKOBOM Maxe- 
140 pHane h icaKaa xeMnepaxypa noAorpeBa paOoHero raaa aBJunoxca oiixHMajib- 
HbiMH AJia noayHeHHB repMexHHHbix noKpwxHfi c hhskoS xaaonpoHeuaeMO- 
cxbK) H BbicoKOH HpoHHocxbK) cperuieHHB c noAno^OH (ochoboh). 
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Pflu nojiyHCHiw otbctob hb ym sonpocbi 6 hjih npoBeaeiiw cneuHajii.- 
HHc HCCJiCflOBainw. Bbuio, b nacTHOCTH, o6Hapy»ceHO, hto repMenwHocrb 
145 noKpHTHfl jiHmb B HeSojitraoH crencHH saBHCHT ot nopHcrocTH noKpbiTuft. 
npH HH3KHX 3HaMCHH5IX nopHCTOCTH, THUHHHMX flJlH raSOAHHaMHHCCKHX nO- 
KpMTHii, 6ojiee BaxcHyio pojib mpaer crpyicrypa rparom (ciuiomHOCTb) Mowiy 
OTflCJIBHUMH MaCTHUaMH, (})OpMHpyiOmHMH nOKpUTHC. nojiyHeHiw no- 

Kpuma c HHSKOfi raaonpoHHuaeMOCTbio hcoBxootmo o6ecneHHn. luioTHoe 
150 npHMbncainie nacnm apyr k ;ipyry, naHGojiee nojmoe sanojraeHHe Bcex mhk- 
posaaopoB (npaianpiecicH ne BjmaiomHx Ha nopHcrocrb) na rpaHHuax Mcxcfly 
qacTHuaMH. 

Oicasajiocb, «rro Ao6aBneHne b HanbUiaeMuS noponncoBbiii MaxepHan 
OHHKOBoro noponiKa SHaHurejibHO yMCHbrnaer raaonpoinmaeMOCTb noKpw- 
1 55 Tiift . npH 6bUio o6Hapy*eHOj hto yBejnraeinie TeMneparypM cxcaxoro Boaziyxa 
TdK^e cnoco6cTByer yMCHbrncHHio raaonpoHHiiaeMOCTH iiokplithh. 

B peayjibTarre npOBCACHHux HccjieAOBaHHH 6buio o6HapyxceHO, 'no 
npHcyrcTBHe njiHKa b HanbuiaeMOM noponncoBOM MaTcpHaiie npH KOJiHHecTBe 
MCHee 20% ot o6me0 Maccw MeraiuiHHecKoro noponnca oSecne'fflBaex jramb 
160 HesHa'EHTejibHoe yMCHbiucHHe rasonpOHHiiacMocxH. IlpH coAcpHcaiiHH Aiunca 
6one6 60% HawHaer 3Ha*iHTejibH0 yMCHbraarbCH npoHHOCXb ciienneHiia no- 
Kpbrraa c ocHOBOfi. 3 to oGycjioBJieHO tom, *nx> npo'mx paBHbix ycjiOBHax 
TOCTO uHHkoBbie noKpHTHa oOjiaAaKxr MenbiueS npoHHOCTbio CACiuieHHH c 
noAnoxocoii, mcm, b lacTHOCXH, hhcto amoMHHHeBbie. 

165 npH HanbijieHHH noKpuTHii BosAyx nepeA noAaHcft b CBqjx3ByKOBoe 

coiuio npeAPapHTCJibHO noAorpcBaiOT, yBejiHTOBaa tcm caMbiM TCMiiepaTypy 
CBepx3ByKOBoro B 03 AyinHoro noroica, KOTopwM nopomoK ycKopxiOT b CBepx- 
3ByKOBOM COIUie. r^H 3TOM, B 3 aBHCHMOCTH OT TOTO, B KBKyiO HaCTb COIUia 
bboahtcx nopomoK (b AO3ByK0Byio hjih CBepx3ByKOByio), TCMnepaTypy no- 
170 AorpcBa B03Ayxa BwOHpaioT Tax, HtoOw MacTHUu njunca, 3())(|)eKrHBHo ycKO- 
paxcb B conjie, OAHOBpeMeHHo paaorpeBamicb hotokom Bosayxa h yBcnnHH- 
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BajiH CBOK3 luiacTHHHOCTb. 3KcnepHMeHTbi noKasajiH, W) OnTHManbHHMH 
TCMneparypaMH, ao Koropux hcoSxoahmo paaorpert cacaTWH Boa^yx nepcA 
nofla^iefi ero b CBCpxaByKOBoe coruio, bbjwiotch 400-700°C. Toraa npH co- 
175 yJ^^peHaB c npcAWTiymHM cjiocm noKpwTHH nacrimw uhhkz^ paaorperbie h 
o6jiaaaK>mHe bwcokoh cKopocxbio h rniacnwHOcrbio, 4>opMHpyK)T 6onee o6- 
niHpHHe ruTTHa KOHxaKra c ^ipyrHMH HacnmaMH, Jierqe aanojiHaiOT Bce mhk- 
poyrjiy6jieHMB na noBCpxHOCTH npeztwjiymero cjioh noKpuraa h MHKpoaaao- 
pH MC»yiy paHce aaicpeiiHBiiiHMHCH HacnmaMH. 

180 F4>H 6ojiee hhskoh TCMiieparrype noflorpcBa Boa^yxa ^acnmu uhhkb ne 

ycncBaiOT paaorpertcji b conne h ocraKyrca b MaaoiuiactM hhom coctohhhh. 
npH coy/iapeHHM xaioax Macniu c noKpuTHCM (iipe/iM^QWHM cjioeM nacTHu), 
Ha rpaHHuax Mcxyjy HacnmaMH ocraKyrca MHKpoaaaopw h hc oSpaayerca 
flOcraroHHO cmionraoH h tuiothoh crpyKTypw rpaHHU Mcayty HacnmaMH b 
185 nOKpblTHH. npHHCM HaJIHHHe HJIH OTCyTCIBHC HOflOSHOH CipyKTypbl rpaHHU 
npaicnrHecKH hc BJinaer na nopHCxocrb noKpwTHH. KpoMC Toro, npa yMCHb- 
meHHH TeMnepaxypw nouorpcBa Boauyxa yMCHbrnaerca CKopocn* BOSAyinno- 
ro ncyroKa, a cjieuoBarejibHO, h cKopocib nacnm nopoiuKa, hto bcact k chh- 
xceHHK) BepoHTHOCTH saKpeiuicHHa nacnm na noundMoce h, xafoiM oCpaaoM, k 
190 noBwraeHHOMy pacxouy noponiKOBoro Marepnajia, yBCJUiHeHHio BpCMCHM na- 
HeceHHX noKpbrraa h yMCHbrncHHio npoHaBOUHrejibHOcra npouecca. 

npH 6ojiee BucoKoif TeMnepaxypc noAorpcBa Boauyxa na noBcpxHOCTH 
noAJiOHciOT HaHHHaioT aaKpenjiarbca h xe Hacnmw Mcranjia, KOXopMC b npo- 
uecce yuapa no pasHUM npHHHHaM Ae4)opMHpoBajracb cJia6o. IlpH 6ojiee hh 3- 
195 KOH xeMnepaxype ohh hc aaicpenjiajiHCb na noBCpxHOCXH, a yjiexajiH, hjih jier- 
KO cSHBauHCb c noBcpxHOCXH ApyrHMH HacxHuaMH. B cjiynae aaKperniCHHa 
xaKHX nacnm na noBcpxHOCXH nounoMocH yMCHBrnaercH npoHHOcxb cuemie- 
HHH 3xoro noKpwxHH c nounoMCKOft. KpoMC xoro, npH npeaMCpHOM noBwme- 
HHH xeMnepaxypw noAorpeaa Boauyxa uHHKOBbie HacxHUbi Moryx paaMar- 
200 Haxbca HacxojibKO, hxo chjibho yBCJiHHHxcH BepOHXHOcxb HajiHnaHHa axHx 
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^acTim Ha BnyrpeHHHe ctchkh cornia, hccmotph na npHcyrcxBHe b noponiKe 
KepaMHHecKHx Hacnm. 

KepaMHHecKHe nacTHiibi npH BsaHMO^eilcTBHH c no^uiOBOcofi oHHmaioT 
ee OT sarpasHeHnil h cosnaKyr pasBUTbiH MUKpopejibei}) noBepxHOCTH, hto 
205 oSecneHHBaex yBe/raHCHHe npoHHocTH ciieiuieHiiH noiqiHTHH c noanoiKKOH. 
KpoMe Toro, 3 th nacnimj yAapfloor no aaKpenuBnmMcn MerajunmecKHM nac- 
TimaM BCJiencTBHe bucokoh TBepAOcm xqiaMHKH, AonojiHurejibHO hx jh &~ 
<})opMHpyK>T u npeccyiOT, yMeHbmaa nopHcrocrb noKpbmin n yBejiHHHBaa 
nnomaAB ipaHmi KCHTaicra Mexgiy nacrnmaMH b nokpuTHH. Ohchb BaxcHbiM 
210 xBJiHercx H TO, HTO nacTHiiu KepaMHKH B nponecce abhacghhii b conjie ohh- 
maioT cremcH coima ox najiHnaiomHx Ha hhx nacTiu; Merajuia. 3ro npSBOjra- 
jio cymecTBCHHO yBcnifHHBaTb TCMnepaxypy paGonero raaa. He onacaxcb na- 
jmnamtx naciiiu na ctchkh comia. 

npHMepu KOHKpeTHoro HCnoAbsoBaHHx npHBeAeHbi b TaGinme, b koto- 
215 pod anx cpaBHCHHA noKasaHu ycpeAHenHue HSMepeHHH paamnnibix xapaicre- 
pHCTHK noKpbiTHd, nojiyneHHux aaxBJiacMUM cnocoGoM, npH HanbuieHHH no- 
pomKOB HMCiomHx paanHHHbiH cocras. rioKpuTHa HaHOCHjracb c poMombio 
ycTpOHCTBa Ana rasonHHaMHnecKoro HaneceHiia noi^uTHH, oGecnenHsaiome- 
ro HarpeB cncaroro aoanyxa, nonany ero b CBepxsByKOBoe coiino, BBeneRHc b 
220 CBcpxsByKOBofi noTOK H ycKopeHHc 3THM AOTOKOM HopoiiiKOBoro MaiepHana. 
ConepncaHHC McrannoB npHBcneHO b npopenrax ox oGmero seca MerannHHe- 
CKoro nopoimca b nopomKOBOM MaxepHane. Con^ncaHHe KepaMHHecKoro Ma- 
TepHajia^(oKCHna ajnoMHHHH) aesne cocraBJwjio 30% ox oGmero aeca nopom- 
KOBoro MaxepHana. rasonpoHHuaeMocxb HSMepanacb na onHHaKOBux oGpaa- 
225 nax npH xonmHHe noicpbrma OKono 0,5 mm h nepenane nasnenHa 20 axM. 
riponHocTb cueiuiCHHa noKpuTua c nonnoaocoH (anresHa) HSMcpajiacb mTH(|)- 



TOBblM MCTOnOM. 
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Ha Ta6jramii bhojio, mto HaHJiyHinHH peayntxaT flocTHraerca npH co- 
Aep^aHHH ECHHKa B nopouiKOBOM MarepHajie b KOjnwecTBe 20-60% or Beca 
MeTajuiHHecKoro nopomKa h npH npe^BapHrejibHOM noAorpcBe cacaxoro bo3- 
235 i^yxa mo TeMneparypu 400-700®C. 

IlpHBejieHHwe Bume npHMepu KoincpeTHoro HcnojibaoBairaa noKaaariH, 
*iTO npH peaimaaLiHH cnocoOa nojiynaiOTCH noKptiTHX, o6na;iaiomHe hh3koh 
raaonpoHHiiaeMOCTbK) h xopomeH npo^HOCTbio ci^eiiJieHHa c nofljioxocoH. 

Jinx nojiyqeHHB KaMecTBCHHWx noKpuTHil uejiecooOpasHO Hcnom>3o- 
240 BaTb B KanecTBC KepaMinecKoro MaxepHana nopomoK KepaMmcH c ^acTHuaMH 
pasMepoM 5-50 mkm. Ecjto pasMep qacnm KepaMHicH b noponiKe MCHbiue 

OKOJIO 5 MKM, TO OHH OblCTpO TOpM03BTCa B aaTOpMOMCCHHOM CJI06 B03flyxa 
nepeA noA/ioxocoH. Hmcx HHSKyio CKopocxb coyaapeHHa c no^pioxocoH, xaicHe 
HacTHiibi ruioxo oHHmaiOT noBcpxHOcrb nofljioxcKH H cjia6o yruioxiifliOT no- 
245 KpbiTHB. IlpH pasMCpe qacTHU Oojiee okojio 50 mkm - 3(Jx})eKT rrpoTHBonojiojK- 
HbiH. TaKHe nacTHUbi npOH3BOAar cjihuikom OojibmoH 3 po3hohhwh 3(})(})eKT, 
He TOJibKO ynjioTHaiOT 4>opMHpyeMoe noicpbiTHe, ho h cpeaaKrr 6ojibrayio ero 
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Hacn». 3x0 b Hxore npHBOAHx k chhjkchhio 3(t(t)eKraBHOCTH npouecca Hanbi- 

JieHK» B uejiOM. 

250 B KanecTBe KepaMinecKoro Marepnajia yaoSno Hcnojib30Bam> KapSH^i 

KpeMHHa turn CMecb Kap6naa KpcMHua c okchaom amoMHiraa. Kap6HA xpeM- 
HHji aBJiaerca 6ojiee ^[oporHM. OOTiaKO npn bmcokockopocthiiIX coyflapemwx 
c noanoacKOH Hacximu nopomica xapSima KpeMiraa cBcxaTca, AaBaa, xaicHM 
o6pa30M, B03M0»cH0CTb Ha6jiK)AaTb naxHO HaniimeHHH. Xlpn BunojiHeifHH 
2SS paajnpiHiiix pa6or (HanpHMep, peMOirmbix) xaKaa BH3yajiH3ai(Ha iiEJiaerca 
oqeHb yAo6Hoii. 

Cnoco6 OTjureaercH npocxoroH, AemeBHSHOH, ero moxcho Hcnojn>3o- 
Ban> AJM peMoma pa3JiH«QibTX H3AextHii, HanpHMep, Aexanei^ asTOMoGiuieH, b 

naCTHOCTH aBTOMo6HJIbHbIX KOHAHimOHepOB. 
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OOPMYJIA H30BPETEHHH 

1 . Cnoco6 nojiyneinw noKpwTHa, BKjnoHaiomHH ycKopcHHe b CBCpx- 

3 ByKOBOM coruie iiotokom npeflBapHTejn»HO Harpexoro Boaayxa h HaneceHMe ua 
noBcpxHOCTb nopomKOBoro MaxepHana, coAep>Kamero MexaHHnecKyio 

CMecb KepaMHHCCKoro h MerajuimecKoro noponncoB, oxjiinaiomHHca tcm, hto 
B KanecTBe MexajuiHHecKoro nopoimca Hcnojibayiox cmccb nopouncoB, no Kpaii- 
HCH Mepe, AByx McrajuiOB, oahh H3 Koropbix nopomoK munca b KOjnrnecTBe 20- 
60% OT o6mero seca MerajuiHHecKoro noponnca, npH 3 xom Bosjsyx npeffBapn- 
xejiBHO HarpOBaiOT ja.o TCMnepaxypti 400 — 700°C 

2. CnocoO no n.l, oxjiHHaiomHfica tcm, hto b KanecTBe noponnca 

;pyroro Merajuia Hcnojn»3yiOT nopouiOK anioMHHHH. 

3. CnocoO no n.l, orjiMnaiomHiiCH tcm, hto b KanecTBe noponnca 

;ipyroro Mexaruia Hcnojitayiox nopomoK mcah. 

4. Cnocx)6 no n.l, OTjmnaioupjHca tcm, hto b KanecTBe noponnca 
jDcpyroro Meraiuia HcnojitayioT MexannHecKyio cmccb noponncoB mcah h arno- 

MHHHB. 

5. Cnoco6 no n. 1 , oTjnmaionmHca tcm, hto HcnojiBsyexca xepaMUHe- 
CKHH nopomoK c pasMcpoM HacTHu 5-50 mkm. 

6. Cnoco6 no n. 1, ornHHaiomHHCJi tcm, hto b KanecTBe KCpaMHHe- 
qKoro noponnca ncnojibsyiOT okcha amoMHHHH. 

7 . Cnoco6 no n. 1 , oTjraHaionnriicH tcm, hto b KanecTBC KepaMHHe- 
CKoro noponnca HcnoJibsyrox xapO^ KpeMHHa. 

8. CnocoG no n.l, orjiHHaiomHHca tcm, hto b KanecTBe KcpaMnne- 
CKpro noppnnca HcnoJiiaywT MexaHnnecKyio cMecb noponncoB oKcnna ajnoMH- 
HHH H xapGiwa jcpeMHH^, 
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performance of the method and make it possible to produce coatings exhibiting a low gas permeability and a high adhesion to a 
bottom layer. 



[npOAOAACeHHC Ha CACA. CTpaiiHiic] 
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(48) ny6jiHicauHH Hacrosimero Hcnpa&JieHHoro Ba- 

pHamra: 24 Miojia 2003 

B omnomeHUu deyxdyKeeHUbix Kodoe, Kodoe JuuKoe it ^py^ux 
(15) Mif<|>opMaiiHa o6 HcnpaBjierntti: coKpaufeHuu cm. ttTloHCHeHUM k KodoM u coKpaufeHunM», nySnu- 

Cm. BioJi/ieTCHL PCX Ks 30/2003 or 24 Miona 2003. PasACJi II- KyeMkae e nanoAe Kojfcdoeo onepednoeo etanycKO BioJutemeHft PCT. 



(57)Pe4>ep*T: Cnoco6 npeAHasHaHCH ana nojiyncHHa MerajurawecKHx noKpWTHii Ha no- 
BepXHOCTH HSaeJIHi), B MaCTHOCTH npH HSrOTOBJieHMH H peMOHXe H3aeJTHH, Tpe- 
6yiomHX repMeTMHHOCTH, noBbiuieHHOii KopposHOHHoii ctohkocth, acapocTOH- 
KOCTH H j!Q>yrHx K3»iecTB. Cnoco6 Biono^aer b ce6a npeaBapurejibHiafi warpcB 
cacaxoro Bosayxa ao xcMiiepaxypbi 400 — 700®C, <])opMiipoBaHHe b cBepxsByxo- 
BOM conjie BblCOKOCKOpOCXHOrO B03ayiUHOrO noxoxa, yCXOpCHHC 3XHM hoxoxom 
H HaHeceHMe Ha noBepxHOCxb HsaejiHa nopoiuxoBoro MaxepHana, npeacxaB- 
jiaiomero coOoii MexaHHnecxyio CMecb xepaMHHecxoro MexajuiHHecxoro no- 
pomxoB, npHHeM b xanecxBe MexajuiHnecxoro nopouixa Hcnojib3yx)x CMecb no- 
pouixoB, no xpaiiHeil Mepe, asyx MCxajuiOB, oann h 3 xoxopbix nopouiox uHHxa 
B xojiHMecxBc 20-60% ox o6mero Bcca MexajuiHHecxoro nopoinxa. HajiHHHe b 
nopomxoBOM MaxepHane uHHxa h narpeB cacaxoro Bosayxa ao yxasaHHOH xcm- 
nepaxypbi oOecneHHBaiox nojiyHCHHC c Bucoxoii npoHSBoaHrcabHocxbio no- 
KphTTHH, oOaaaaiomHX hmskoh raaonpoHHaaeMocxbio h bbicokom npoHHocxbio 
cueiineHHa c noanoaocoH. 8 n.4>- 
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cnocoB nojiy^HHH noKPLiraft 

5 H3o6pereHHe othochtch k TexHOJiorHH nojiynenHa noKpirraft he no- 

BepXHOCTH H3A&J1HH, E HM6HHO K CnOC 06 aM nOJiyRCHIIH nOKpWTHH C HCHOJIb- 

30B3HHeM HCOpraHHHecKoro noponnca, h mo^cct 6wrb HcnojitsoBaHo b pas- 
jTwi mMx oTpacjMx MaimmocTpoeHHa, b nacTHOCTH npn H3roroBJieHHH h pe- 
MOHxe TpeSyiomax repMeraroocra, noBumesmoS kopposhohhqh 

10 croHKOcTH, McapocTC^KOcra H 2ipyrHX KaHecTB. 

B HacToamee speMS HSBecTHO necKOJiBKO cnocoSoB rasoAHHaMEraecKO- 
ro HaHeceHHfl MerajuiHHecKHx noKpbrmH, ocoSeraociBio Koroptix aBJiaerca 
ycKopenee nacrap cBepxsByKOBBiM rasoBUM hotokom 6es Hcnojn*30BaHHa ke- 

KHX-JIH6o rOplO'EHX FE30B KUm aCHAKOCXeH. 

15 HanpHMep, KJBecreH cnoco6 nojiyneHEW noiqpwxHfi nyreM HEHeceHHa 

ycKOpCHHoro csepxsByKOBbiM rasoBbiM norokOM noponnca ejhomhhhb; (Abt. 
CBHA. CCCP Jfs 1618782, kji. C 23 C 26/00). OcHOBHbiM HepocraTKOM aroro 
cnoco6a aBjiaercn HH3KEH 34><}>eKrHBHOCTb, oGycjiOBJieHHaa tom, hto ncnonb- 
ayiOTca xonoAHwe nacrmxbi amoMHHMX, KoropHe ycKopaioTCB po cpasHH- 
20 TCJibHO neOojibiiiHx CKopocrefi, b onjiy nero na noAJioacKe Moacer saKpemrrbca 
jm i f Tb He6ojn>moe KOjranecrrBO nacran, ^rro Beper k yBejDEraeHHio pacxopa no- 
pomKOBoro Marepnana h BpeMenn nojiyneHEw noKpbrraa. 

HsBecTHbi TaKXce cnoco6u nojiynemia noKpbiTHH, BionoHaioniHe Hane- 
ceime na noAnoxacy (ocHOBy) noponncoB MerajuioB, bbcaobhiiIX b rasoBbifi 
25 noTOK H ycKopcHHWx BMecre c rasoBBiM noroKOM b csepxsByKOBOM conne 
(ebt. cbha. GCCP Ks 1618778, kh. C 23 C 4/00; nareirr EP 0484533; ony6ji. 
13.05.90; narenrUS 5302414, ony6n. 12.04.1994). B 3raxonoco6ax o6ec- 
ne^mBaercn ycKopenne hecthp noponnca no 6ojiee bhcokhx cKopocreS (ao 
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1200M/c).Cnoco6 b cjiynaeB nosBOJiaex nojiynaTB noKptiTHa c dobli- 
30 mcHHOH npoHHOCTbK) citemieimH c noanoaocoH h hcbbicokoh nopncrocTBio. 

QzmaKo HHSKyio rasonpoHimaeMocTB noKpBrrafi yflaerca j^ocTBraB 
TOJIBKO npH O^eHB MaJIOH 3(})4>eKrHBHOCTH HanBUieHHH (HH3KOM K03(})4>HIXHeH- 
Te HanBUieHHH). KpOMe Toro, 3th ciioco6bi cpaBHHrejiBHO nopora h xexHHHe- 
CKH cjiOHQFiH, T 3 K KBK fljiH Hx peajiHsaiiHH Heo6xojQ(HMO HcnojiBSOBaTB ;^oporo- 
35 CTonmne rasBi (panpHMep, rejiHH) h BBicoKne flaBncHHH pa6onero rasa (15-20 
axM). 3x0 SHanHxejiBHo ysejiHHHBaeT ctohmoctb o6opy;o(OBaHiiH h ycnoHCHHer 
xexHOJiorHK) HaHeceHHH noKpBrm@[. IIo3TroMy 3 th chocoObi Mano HcnojiBsy- 
|OTCH B npOMBimneHHOCTH. 

B jQiyroM H3B6CTHOM cnocoGc noKpBiTHH nojiynaKrr nyrcM ycKopeHHH 
40 rasoBBiM noTOKOM, npeflBapirrenBHO noAorperBiM flo 20-^320®C, MexaHHne- 
CKOH CMecH nacnm (naieHT PO K 2 2082823, kji. C 23 C 24/04, saHBJi. 
17.06.91, ony6ji. 27.06.97, BH 18). B abhhom cnocoOe cymecTBCHHO orpaHH- 
HCHa TCMnepaiypa noflorpeBa rasa h CKOpocTB rasoBoro noroKa (hhcjio Maxa 
MCHBine 2). B cnny axoro yicasaHUBifi cnoco6 ne oOecnennsaeT bosmohchoctb 
45 4^P1^^^0BaHHH C BBICOKOH npOH3BOj[HfrenBHOCTBK> BBICOKOrepMeTHHHBlX no- 

KpBrmft. 

HsBecxeH xaKHce nojtyncHHH noiqifiiTHH nyrcM HcnojiBSOBaHiiH Mcxaii- 
jjHqecKoro noponnca, cocxoHmero ns hcckojibkhx KOMnoHeRXOB, h ycKOpae- 
Moro flo cB^TxsByKOBBix CKopocTCH B noTOKC rasa-HOCHxejiH, Harperoro .no 
50 TeMneparypBi 0,3-0,9 xeMnepaxypBi Hanajia oOpasoBaHHH ^cenKod ^asBi (na- 
TCHT PO Ka 2062820, KJI. C 23 C 24/04, sansn. 20.05.94, ony6ji. 27.06.96, BH 

18). npH 3TOM, HCnOJIBSyH, B HaCTHOCTH, CMeCB MCAH C nPTHK OM, y.naeTCH no- 
Ji5^aTB xopomyio 3JieKxpoiipoBonHOCTB h hshococtoSkoctb noiqjBxraft. Cy- 
niecTBeHHBiM nenocxaTKOM aroro cnocoGa HBJiHexcH to, hto nojiynaewobie no- 

55 KpUTHH HMCIOT HHSKyiO npOHHOCTB CHeiUieHHH C nOflUOHCKOfi, a TeXHOJIOrHH 
nojiyneHHH noKpsTran ycnoBoaena hcoOxo^hmoctbio ero HaneceHHH non on- 
penejieHHBiM yrnoM k noBepxHocxH. 
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TaKHM o6pa30M, c noMonpiio HaBecnutix cmoco 6 oB npaKTMHecKH He- 
B03M03KHO o 6 ecneHHTB 34><})eKTHBHoe noJiyqemie noicpHTHfi, MMeiotHHX hh 3- 
Kyio rasorrpoMjauaoMOCTb (BucoKyjo repMeniHHocTb) h BMcoKyio npoHHocTBio 
ciieTineHBB c ochoboh. 

HaH6ojiee 6jnt3KH»a k aaaBJiseivioMy pemenHio BBJiHerca cnoco6 nojiy- 
HeHBB noKpHTWH, BKmoqaioiiin H ycKopesKe b CBepxseyKOBOM comie ootokom 
npenBapHTentHo narpetoro B03;?yxa «r HaHeceHne na noBepxHocn. roflenwa 
noponiKOBoro MarepHaBa, coAep»cau^6ro MexaHHqccKyio cmccb KepaMOTcecKo- 
ro H MeTajUT?PiecKoro noponiKOB. B 3 tom cnoco6e ocymecrajiaeTCJi upeiiBa- 
pHTejiBindfi HarpeB CBcaroro B03,z{yxa (100-350°C), <J>opMHpOBaHBe b caepx- 
3ByK0Boivi conjie BUCOKOCKopocTHoro B03,ziynjHoro noroica h ycKopeHMe sttbm 
noroKOM nopoioacOBoro MarepHaiia. Bee aro nosBoiwer nojiyMan* noKpunewe c 
BHCOKOH npOHHOCTblO CUeiUieHlia C nOSnOSKKOH M HHSKOfi nOpHCTOCTBlO npH 

OTHocHTCJifcBO HeBucoKHx saTparax (TlareHT POXa 203841 1, kb. C 23 C 4/OG, 
3aa.BJi. 17.1 1.93, ony6n. 27.06.95, 5H 18). 

O^EKO H 3TOT CIIOC 06 np0 ^COCTaTOHHO BHCOKOfi np0H3B02BareJU>H0CTU[ 
He o6ecneHaBaeT BMcoKyK) repMerraHHOcn. noKpirntfi, oco 6 chho npa Bane- 
cenHH tohkocjioShbix noKpKiTBH. TaiQon xexHOJiorHH, HecMorpa Ha hhs-' 
KyK) nOpHCTOCTB, TOBKOCJlOHHHe nDKpblTHH, BO MHOrWX CJiyHEaX He BBJMEOTCH 
noHHOCTbfO rasoHei^dHHHaeMHMH. 

Sa^aned saaBJiaeMoro peiueHHX BBJDsercH yjiy'iiiiejiHe KanecTBa noiqp&i- 
THfi, a HMCHHO, cHK^cHHe HX rasoiipoHiimaeMoCTH, ripa o 6 ecneHeHHii bbico- 
Kod nposoaocTw cHenneBMa hokpe^sthb c noAJiowKofi h npoHSBOjtHTeiiBHocTH 
(a 4 > 4 >eKmBKOCTB) npo^ecca. 

HocraBJieHHaa sajiaHa ^tocTHraerca.TeM, htq b nsBeernoM cnoco 6 e no- 
jiynesHB noKpBtpaS, ,BKnK>HaK>ii:(eM ycKppeHHe b cBepxsByxoBOM conne noxo- 
KOM TTpe,a BapHTejiBHo Harperoro Bos,n 3 oca h HaneceHEe Ha noBepxHOcxi* h3Ac- 
jiHs noponLKOBoro MaxepHajia, coAep-Kamero MexaHEwecKyio cMecj» KepawH- 
tjecKoro H MerajuiHHecKoro nopoiuKOB, b KanecTBe MerajiJiHHecKoro noponxKa 
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Hcno;iB3yioT cmccb nopoimcoB, no BpafiHefi Mepe, AByx McrajuioB, ojihh h 3 
KOTopMx nopomoK ipfHKa B KOJiHHecTBe 20-60% ox oOn^ero Beca Mexanjinne- 
CKoro noponn^ npn stom Bosnyx Bpe^BapHTejiBHO HarpesaiOT no xeMnepa- 
90 xypH 400 - 700 ®C. 

B saBHCHMOCTH OT MaxopHajia nonnoHOKH n ycjiOBHH BKcnnyaxannH np- 
KpHTEW B MeTajunmecKOM noponnce napany c nopomKOM nHHKa Hcnojn>3yiOT, 
B HacraocTH, nopomoK amoMKHna^ Menn hjih nx MexaHnnecKyio cmpcb. 

B KanecTBe KepaMnnecKoro noponcKa nejiecoo6pa3HO HcnojiBsoBaTb 
95 . nopomKH, HM^mne pasMep nacnm 5-50 MKM. 

B KanecTBe . KepaMHnecKoro noponma HanOojiee nenecpoOpasno hc- 
nojiBsoBaxB noponncH OKcnna ajooMmnix, KapOnna KpeMnna euih hx CMecn. 

CpaBEDorejiBHBiii anajms noKasan, nxo saHBjixeMBifi cnoco6 oximnaercB 
or npOTOTiraa tcm^ nro HcnojiBsyexca MexajiJiHnecKHd nopomoK, conop^- 
100 nxHH nopk>inoK nmnca b KOJinnecTBe 20-60%, a xaioKe tcm, ^qro cxcaruH bo 3- 
nyx nonorpeBaK)T no 6ojiee bbicokoh xeMnepaxypM, a HMeHHO, no 400-700?C. 

CynfliocTB saxBjiaeMoro cnocoOa coctoht b cnenyion^oM. . 

Xopomo H3BecTHO, nxo npn ncnojiBSOBaBoaH nna HaneccHHa noiqpBrmd 
CM6CB nopomKOB pasHBix MexajuioB Moacno nojiynarB cnennaiiBHBie xpe6ye- 
105 MBie CBOdcxea noKpsimS, HanpHMep, nosBnneHHyio BBHococxofiKocxB hjih 
ajiCKipoiipoBonHOCTB noKpBiTufi (naxeHT X2 2062820, loi. C 23 C 24/04, 

20.05.94, onyOji. 27.06.96, BH 18). 

IIocKOJiBKy rasonpoHHnaeMOciB "noKpBiTHfl sasHCHT b ochobhom or 
CTpyKTypBi rpamun Me»viy ^acximaMH b noKpBrmH, to nnn nnnyxr eFmg 6onee 
1 10 miOTHoro KOHraicTa Mejicny nacxHnaMH mohcho 6mjio 6h b cocxaB HanujiaeMo- 
ro noponncoBoro Max^Hana BKJiKjnirit Mexami, o6jianaion]Hd BMCOKod ima- 
CTHTOOCTBio, HanpHMep HHHk, KBK onHH H3 HaH6once nemcBBix H nocrrynHBix. 
OnaaKO, xax noKaaBiBaex irpaKTHica rasoxepMHnecKoro HamiUieHHH hospbithh 
(X acyfi A., TexHHka HanBiiieHHH, M.: ManraHocxpoeHne, 1975, c. 176), inm- 
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115 KOBBie noKpBiTHH oTJuraaioTCH noBbuncHHOH rasonpoHmxaeMOCTBK) no cpas- 
Henmo, nanpHMep, c amoMHHHeBBiMH noKpwTHflMH. 

Tom He MCHee, y noKpbrraii, nojiynaeMtix rasoflHHaMHHecKHMH mcto- 
cTpyicrypa rpanm? uemiy HacxraxaMH Moaeer chjibho orjiEraaTBca ox 
aHajiomHHod cxpyKxypBi y THUxnmiJx raaorepMBraecKHX mcto^IOB. noaxoMy 
120 Hcnojn>30BaHHe HHHKa Momo Aan* nojiODKHTejn>Hiiifi pesyjiBxax. OAHaKO b jih- 
xepaxype na momcht cosabhhh Aannoro H3o6peieHHH oTcyxcTBOBajia KaKaa- 
jih6o HH^JOpMaAHH o TOM, ciioco6cTByeT jnf iqjHcyrcTBHe Aproca b Hanbuiae- 
ijiOM rasoAHHaMHHecKHMH MexoAaMH noponDKOBOM liiaTepHajie yMeHtmenHio 
rasonpoEiiDDiaeMOCTH noKpMXHH h KaKoe KOJinnecTBO UHHKa aojekho npHcyx- 
125 cTBOBarb B nopoimcoBOM MaxepHane ajih o6ecneHeEiHa xopomeH repMexinmo- 
CTH rrOKpHTHa H BHCOKOfi npOHHOCTH CFO CHenJICHHa C nOAHOIKKOH. 

Tohho xaKMce 6MJia HensBecTHa HH^JopMapHa. h o 6 onTHMajibHOM Ana- 
aasoHe xeMnepaxyp HarpeBa cacaroro rasa, KOxopBiM ycKopaKyrca Hacxism>i 
noponnca.'’ Hcxoah h3 tofo, hto c noBumcHHeM xeMnepaxypM nnacnpiHOCTb 
130 HHHKa yBejraHHBaexca (hto aojohcho cnoco6cTBOBaTb nojiyHenmo Gojiee xec- 
HLix ’rpaHKn; Mexyiy HacTHpaMH b noKpMXHH), xeMneparypy rasa cneAOBajio 
6 h noBBnnaxB. TeM ee Mcnee, cymecxByiomHH oiiht (IlaTeHT PO X® 2062820, 
Kji. C 23 C 24/04, saaBJi. 20.05.94, ony6ji. 27.06.96, EH 18) noKasBiBan, hto 
npH HcnojiB30BaHHH noponncoBofi CMecH, coAepacaipeH ipanc, npn xeMnepa- 
135 Type ra3a'400®C’H Binne npoHCxoAur HHxeHCHBHoe HanrniaHne noponnca na 
cxeHKH conna. 

TaKHM o6pa30M, sapanee Gbuio HeH 3 BecxHO h HeoHeBHAHO, b KaKOH 
cxenesH iq>HcyTCTBHe HPHKa b noKpBiTHn 6yAex cnoco6cTBOBaxB yMeHBrae- 
HHK> ero ra30iq)OHHHaeM0CTH, KaKoe KOJiaraecTBO nanica b noponncoBOM Maxe- 
140 pnajie H KaKaa xeMnepaiypa noAorpesa paOonero rasa aBjimoxca onraMajiB- 
HBiMH AJia nojiyneHHH repMexHHHBix noKpBiTHg c hhskoh raaonpoHenaeMp- 
CTbio H bbicokoS npoHHOCTBK) cpeiuieHHa c noAnoacKOH (ochoboh). 
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JJjul nojiyneHiM OTBeroB he 3th BonpocM 6i>um npoBe^eHLi cneupsajn>- 
HBie HccneAOsaHHH. Bbuio, b hecthocth, o6Hap)OKeHO, ^to repMenrniocTb 
145 noKpBiTHH jninib b He6ojibiiiOH creneHH 3aBHCHT or nopncrocTH noKpBmifc. 
UpH HH3KHX SHa^eHHEX nopHCTOCTH, TBUHHH|blX raSOAHHaMHReCKHX nO- 
KpBiTH^ 6ojiee BaacnyK) poxo. rapaer crpyKrypa rpaanp (crraomHOCTb) MeaK^y 
OTACJibHHMH HacnmaMH, 4)opMHpyioim]MH noKpHiHe. JSjja. nojiyH&HMsi no- 
KpMTHH C HH3KOH raSOIipOfl HUaeMOCTBIO Heo6xOJpiMO ofieCTTexraTt. ■ nJIQTHOe 
150 npHMBncaHHe Hacira[ jxpyr k fipyry, HaH6ojiee nojmoe sanojraeHHe Bcex mhk- 
posasopoB (npaicraqecKH ne BjnunomHx na nopHcrocrb) he rpaHHpax Me»yiy 
HacTBu:aMH. 

OxasanocB, ^¥ro Ao 6 aBjieHHe b HanujiaeMLiS noponncoBBiH .MaxepHaji 
miHKOBoro noponnca SBa^rarejiBHO yMeaBmaer raaonpoHEoaaeMOCTB noxpBi- 
155 THft. npH 6 bl}io o 6 Hapy»eHO, hto yBejm^iejEcae TeMneparypti cacaioro sos^^yxa 
TEKMce cnocoScTByer yMeHBmeHmo rasonpoHHitaeMocTH noKpBrmd. 

B peayjiBTare npoBe^eHiiBiXi HccjieAOBaHEd^ 6 buio o6Hapy«eHO, vqro 
npHcyrcTBHe pmuca b HanBuiaeMOM noponncoBOM MarcpHajie npa KOjiHiaecTBe 
Menee 20 % or o6meS .meccbi MerajuiBraecKoro noponnca o6ecnenHBaer ina m T. 
160 He3HanErrejn>Hoe )OuieHBnieHHe raaonpoHm^aeMOcm. npn coAep^KaHHH inxEKa 
Oojicc 60 % HamraacT snamiTOJiBHO 3/M6HBmaTBca npoHHOCTB cii(cnji€HHa no- 
spBTma c ochoboM. 3 to oOycjiOBJieno hto nponnx pasHBiXijycjiOBHax 
HHCTO imHkOBBie noKpBiTHH oGjiaAEiOT MCHBrnen nponnocTBio cpenneHna c 
noAnoxcKoS, hom, b HacmocTH, mhcto axnoMHHHeBBie. 

165 IIpH nanBuieHHH noKpBiTHil Boanyx nepeA no^anen b cBq>x3ByKOBoe 

conno npe^apirrejiBHO noAorpCBaiOTj, yBejiumiBaa tcm cbmbim TCMiiepaiypy 
CBcpxsByKOBoro Bosflynmoro hotoke, kotopbim nopomox ycKopaxyr b CBcpx- 
SByxoBOM conne. Ilpn stom, b saBncnMOcm or Toro, b j^xyio ^lacTB coinia 
BBOflHTcx nopomox (b A03ByxoByK) Eum CBepx3ByxoByx>), TCMneparypy no- 
170 Aorpesa B03fl}^a BBiOnpaioT Tax, hto6bi HacnmBi nmncaj 3c|)<|)eKTHBHo ycxo- 
pxHCB B coiuie, oflpOBpeMeHHo pasorpcBajiHCB noroxoM Boanyxa h ysejinnH- 
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BailH CBOIO lUiaCTOHHOCTb. 3KCnepHMeHTH nOKESaJIH, TO) OnTHMaJIbHblMH 
TCMnepaTypaMH, jio KOToptix Heo6xo;^HMO pasorpeTb CMcaxtra Boa^yx nepe^t 
noffaneH ero b cBcpxaByKOBoe coiino, objihiotcx 400-700°C. Tor^a npn co- 
175 y; 5 apeHHH c npeAWJiyii^HM cnoeM noKpwxHfl ^cthum i^iHKa, psisorperHe h 
oSnaaatomae bbicokoS CKopocxbio h miacTH*mocTi*K>, 4>opMnpyiOT 6ojiee o6- 
mnpHBie naxHa KOHraicTa c ;:Q)yraMH HacTH^aMH, nerqe sanojmaiOT see mhk- 
poyrjiySjieHHB na noBepxeocxH npe^qbijtyii^ero cjiox noiq)MTHH h MHKpoaaao- 
pM M&JKjiy paHee saiq>eimBinHMHCii HacTHEtaMH. 

180 IIpH 6ojiee HH3KOH TCMneparype no^orpeBa Bos^iyxa ’qaeramj i^Hioca He 

ycncBaiOT paaorperBCB b conne h oexaKyrea b ManoiuiacmHHOM cocroaHHH. 
TT pp coyflapCHHH TaicHX Haemp c noKpbiTHeM (npeptwymaM cjioeM Hacrran), 
Ha rpaHHpax Meaepy ^acnipaMH octhiotch MHiq)03a3opw h He o6pa3yercx 
pocxaxoHHO ennonraoH h idiothoh crpyKrypti rpaHHp Meaepy nacTHpaMH b 
185 noKpMTHH. npHHCM HajiHncHe Hjra OTcyrcTBHe nopo6Hoft CTpyKT5rpH rpaHHu 
npaicrHHecKH ne BHHaer na nopecrocTb noKpBrnia. KpoMe xoro, npH yMenb- 
raeHHH TeMnepaiypM noAorpesa BOSAyxa yMeHtmaercH CKopocTb BOSAyniHO- 
ro noTOKa, a cjieAOBaTejibHO, h cKopocn> nacTHp noponnea, hto Bepex k chh- 
acemno b^obthocth saKpeiuieHHH Hacmn: na noAndaoce h, t3khm o6pa30M, k 
190 noBtnneHHOMy paexopy noponiKOBoro MaTepHana, yBejmqeHHio speMCHH ea- 
HeCeHHH nOKpHTHfl H yMCHBraeHHK) npOHSBOAHTeJIbHOCTH npopecca. 

IIpH 6ojiee BHCOKOft TeMnepax5T)e noporpeBa Boapyxa na nosepxHOCTH 
noAnoacKH HaHHHaKyr 3atq}eimaTbCH h xe HacTEojEi Mexanna, Koxopue b npo- 
pecce yAapa no paanbiM npHHHHaM Ao4>opMnpoBaAHCB cna6o. IIpH Gcwiee hh3- 
195 Koft xeMH^axype ohh hc saf^nAanncb na noBepxHOcra, a yperaAK, hjih ner- 

Ko c6HBaiiHCB c noBCpxHocxH ApyrHMH nacxHpaMH. B cpyqae aaKpenneHHa 
xaKHX nacxHp na noBqpxHOCXH noAPO)KKH yMeHBmaexca npOHHOCXB epenne- 
HHH 3Toro noKpBiTiia c noAJioacKOH. KpoMe xoro, npn HpesMepnoM noBBnne- 
HHH xeMnepaxypbi noAorpcBa Boapyxa pHHKOBBie nacxHpM Moryx pasMar- 
200 HaxBca HaexoABKO, TOD CHJiBHO yBePHTOxcA BepoaxHoexB HajnmaHHa axHx 
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^acTHii; Ha BHyrpeHHHe ctchkh corma, HecMoxp^ Ha npHcyrcTBHe b nopomKe 
KepaMHHecKHx Hacrrm. 

KepaMHHecKHe HacrrajcH npH BsanMOAencTBHH c iioajio»cko& OHHmaioT 
ee OT sarpHsueHHH h cos;E^aKyr pasBHTUH MHKpopejn>e4) noBepxHOCXH, hto 
205 o6ecneHHBaer yBejnnenne npoHHOcra ci][eiiJieHHH noKpLrma c noflJio^cKOH. 
KpoMe Toro, 3TH HacTHHEi yflapaEOT no saKpeiniBiiiHMCfl MerajiJiHHecKHM nac- 
T1ii:](aM H, BCJieACTBHe BUCOKOH TBCpAOCTH K^aMHKH, jqOnOJlHHTeJIbHO HX n;e- 
4)opMHpyK)T H npeccyKJT, yMeHBma^ nopHCTOcn> noKpirraa h yBejnwHBaa 
iDioma^ ipamm KomaKra Me»y 5 y HacrnpaMH b noiqjBrmH. Ohchb sasKHtiM 
210 BBJiaercji h to, hto HacTBcqEi KepaMHKH b nponecco ABn^eHHx b conjie ohh- 
maiOT creHKH coima ox HajranaioiitEDC na hhx Haciim Merajuia. 3to hosbojih- 
jio cymecTBCHHO yBCJiHHHBaTb TCMiiepaTypy paSonero rasa, ne onacaHCB.na- 
jimiaHHa HacTECH na ctchkh conna. 

npHMep&i KOHKpeTHoro HcnojiBSOBaHHH npHBeAeHBi B xaGjraiie, b koto- 
215 poS jpia cpaBHOHHH noKasaHBi ycpejoHOHHBie HSMepcHHH pasjQnH&ix xapajore- 
pHCTHK noKpBiTHH, noji5/HeHm>ix saaBJiaeMUM cnoco6oM, npH HanujieHHn no- 
ponncoB HMeioiHHx pasjraHHBiH iCocraB. IIokphthji HaHOCHjmcB c noMomBio 
ycTpoficraa ajm rasoHHHaMHnecKoro HaHeceHHs hoi^bithh, o6ecneTOBaiome- 
ro HarpeB C3Karoro BOSffyxa, noAa^y ero b CBepxsByKOBoe comio, BBe^eHne b 
220 CBepxsByicoBOH noTOK H ycKopeHHe STEM noTOKOM nopoHiKOBoro Marepnana. 
CoAep^aHne MerarmoB npaBOAOHO b npoiieHiax or o6mero seca MerajurnHe- 
CKoro nopoimca b noponiKOBOM Mar^Hajie. CoAepacaHHe KepaMHHecKoro Ma- 
Tepnajia (okchah ajnoMHHaa) bcsa© cocraBJiano 30% OT oOmero Beca nopoin- 
KOBoro MarepHana. FasonpoHEoaaeMOCTB HSMepanacB na OAHHaKOBBix o6pas- 
225 Aax npH TOJiiAHHe noKpBrraa okoao 0,5 mm h nepenaAe AaBneHHa 20 aiM. 
IIpOHHOCTB CpeilAeHHH nOKpEITHH C nOAAOACKOM (aATCSHfl) BSMopajiacB nrra^)- 



TOBBIM MCTOAOM. 
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Ta6jrana 



230 
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<0,01 


3 


60 




40 


600 


41 ■ 


<0,01 


3 


60 




40 


400 


55 


0,02 


4 


60 ’ 


1 


40 1 


700 


35 


0,01 


5 


0 


50 


50 


600 


35 


0,01 


4 


20 


50 


30 


600 


45 


<0,01 


4 


0 


80 


20 


600 


33 


0,2 


6 



H3 Ta6jmm>i BHflHO, ’tto HanjiyHinnH peaynbTax aocraraerca npa co- 
i^HHKa b noponncoBOM Marepnane b KOJiH^ecTBe 20-60% or Beca 
lyierajiJiHHecKoro nopoimca h npH npeAsapHrejibHOM noAorpese OKaxoro bo3- 
235 jjyxa AO xeMnepaiypH 400-700®C. 

npHBeAeHHLie BBime npHMepH KOHKpexHoro Pfcnojn>30BaHHH noKasajra, 
HTO npH peajDHsaAHH cnoco6a noAyqaKxrca noKpBrxHH, oOnaAaioiAHe hhskoh 
rasonpoHHAaeMOCXBK) h xopomeH npo^ocxtio cnenncHHH c noAnoMocoii. 

/^JM nojiy^iemiA Ka^ecxBCHHBix noKptixHft AeAecooOpasHO Hcnojn>30- 
240 BaxB B Ka'iecxBe KepaMiraecKoro MaxepHana nopomoK KepaMmcH c ^acxHAaMH 
pasMepOM 5-50 mkm. Bcjm pasMep <iacxBoq KepaMHKH b nopoimce MeBBme 
OKOAO 5 MKM, XO OHH OwCXpO XOpMOSaXCH B aaXOpMOXCCHHOM Cn06 BOSAyxa 
nepeA noAnoxocofi. Hmca hh3K3w CKOpocxt coyAapeima c hgaaoxckoh, xaiaae 
HacxHixBi ruioxo OHHmaiox nosepxHOcxB noAJioaacH h CAaOo yiuioxHxiox no- 
245 Kpbrrax. npH pasMepe nacxHA Oonee okoao 50 mkm -- 3 $<J)eKX npoxHBononoxc- 
HBifi. TaKH.e nacxHAW npoH3BOAXx cjimiiKOM OoAbniOH aposnoHHtiH 3(})4)eKX, 
He xojibKO ymioxHAiox 4>opMiipyeMoe noKpBixne, ho h cpeaaiox 6ojn>myio ero 
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^acTi>. 3 to b HTore npHBoaHT k CHHMceHmo 3^(J)eKTHBHOCTH npoiiecca nanbi- 
jieima b iiejiOM. 

250 B Ka^ecTse KepaMiraecKoro MarepHajia y^oGno Hcnojn>30Ban> 

KpeMHHH wm CMecB Kap6iwa KpeMHHa c okch^om ajnoMHHHH. Kap6im KpeM- 
HH3 HBJiaexcH 6ojiee flopornM. OjOBaKO npn bbicokockopocthmx coyflapennax 
c nofljioacKOH nacrrauM noponnca KapSH^a kpcmhem’ CBerarca, aasaa, raicHM 
o6pa30M, B03M0acH0CTb Ha6jno;xaTB namo HanBuien]^. Hpn BHnonneHHH 
255 paajiEniHBix pa6or (nanpiiMep, peMOKrabix) TaKaa BHsyajrasapHH aBJiaerca 
OHem> y;io6HOH. 

Cnoco6 OTJuraaerca npocroroft, joiemeBioHofi, ero Moapao hchojibso- 
Barb ;pia peMOirra paanKraeux H3^^eJIlra, nanpHMep, Acraiiefi asTOMoGHJiCH, b 
HaCTHOCTH aBTOM 06 Hjn.HBIX KOBOUmHOHepOB. 
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OOPMYJIA H30BPETEHHH 

1 . Cnoco6 nojiy^eHHS noKpLiTKH, Bicmo^aioimra ycKopcBoae b CBCpx- 
3 ByKOBOM coiuie noTOKOM npeflBapHTejibHO narperoro Bos^yxa h HaHCcenHe na 

5 noBCpxHOCTb HSflejiHH nopooiKOBoro MaTepkajia, coflep^camero MexaHHHCCKyio 
CMecB KqpaMOTecKoro h MerajinH^ecKoro noponncoB, errjnrqaiomiiHca tcm, «tto 
B Ka^iecTBe MerajuiHqecKoro noponma HcnojiBsyroT cmccb nopoimcoB, no Kpafi- 
HCH Mepe, flpyx MeraiuiOB, oahh h 3 KoropHX nopomoK i^HHKa b KOJuraecTBe 20- 
60% OT o6ntero Beca MerajunaraecKoro noponnca, npn 3tom Bos^yx npe^Bapn- 
10 TCjiBHO HarpesaKyr TeMnepaTypw 400 — 700®C 

2. Cnoco6 no n.l, OTJumaioiiniHca tcm, hto b KaneciBe noponnca 
flpyroro Mcrajuia Hcnojn>3yKyr nopomoK ajnoMHHna. 

3. Cnoco6 no n.l, OTJinnaioncnnca tom, nro b KanecrBe noponnca 
Apyroro McraJUia HcnojiBsyioT noponroK mcxch. 

15 4. Cnoco6 no n.l, orjEHnaromnncH tcm, nro b KaneciBe noponnca 

;j5)yroro Merajuia ncnojitayiOT McxaennecKyio CMecb noponiKOB moot h amo- 

MHHHH. 

5. CnocoO no n. 1 , oxjmHaioninnca tom, hto HcnojiBsyexca KepaaiBrae- 
CKHH nopomoK c pasMepoM nacimi 5-50 mkm. 

20 6. Cnoco6 no n. 1 , oTjmnaioiniiHca tcm, toj b KaneciBe KepaMBrae- 

OKoro noponnca ncnojiBsyiOT oKcnn ajnoMHHna. 

7. Cnoco6 no n. 1 , oxjmnaioninHca tcm, hto b KanecxBe KepaMnne- 
CKoro noponnca ncnojibsyiOT KapOnn: KpeMHna. 

8. CnocoO no n. 1 , orniinaioniHHca tom, hto b KanecriBe KepaMnne- 
25 CKoro noponnca ncnojiBsyioT MexaHHnecKyio CMecB noponncoB OKcnaa ajnoMH- 

BHH H K^Oima iq>eMHna. 



INTERNATIONAL SEARCH REPORT 



IntematioiLal applicatiton No. 
PCT/RU 01/00350 



A. CLASSIFICATION OF SUBJECT MATTER 

C23C 24/04 

According to IntematiQnal Patent Classification (IPC) or to both, national classif cation and IPC 7 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) |PC 7 
C23C 24/00, 24/04, 4/00, 4/12, B05D 1/12 



Documentation searched ofiier than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted dunng the international search (name of data base where practicable^ search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of docnmait, wifli indication, \^iiere iqaprppEi^, of the relevant passages 



Relevant to clainx No. 



A 

A 

A 



RU2062820C1 (GERSHMAN IOSIF SERGEEVICH Cl al) 27.06.1996 

RU 2082823 Cl (MOSKOVSKY AVIATSIONNY INSTITUT) 
27.06.1997 

WO91/19016A1 (INSTITUT TEORETICHRSKOI I PRIKI.ADNO! 

MEKHANIKI SIBIRSKOGO OTDELENIYA AKADEMIl 
NAUK SSSR) (12.12.1991) 

US 6139913 A (NATIONAL CENTER FOR MANUFACTURING SCIENCES) 

October 3 1, 2000 



L8 

1-8 

1-8 

1-8 



□ Further docmnents are listed in the continiiatLon of Box C, □ See patent :l^iniiy 



annex. 



* Special categoiies of cited documents: 

^A.” documfint definihgthe gooeral state of the art which is not considered 
to be of particular relevance 

eachor docurnegt but published on or after filing 

**L’* documeoit whi(^ may throw doubts on priority cdaimls) or vhich is 
cited to establish the publication date of another cftation or other 
fecial reason (as specified) 

“O” document rehming to an oral disolosure, use, exhibition or o&er 

means 

“P** document published prior to the interyt n firtnal filing Hate tmt than 
the priority date claimed 



rate and not in oonflict with the applicafion but cited to unctetand 
the p r i noyl e or tfaeoiy undedying the invention 

**X** docaifliftt it of particular relevance; the nlAimeH invention cannet be 
considaed novel or cannot* be consideired to involve an inventive 
step when the document is taken, alone 

**Y” document of partioolar reJeyanoe; the claimed invention cannot be 
considered to involve an inveixtive step when the document is 
co mbin g with one or more other such documents, such oombination 
b^ng obvious to a person skilled in the art 

**&,** documoit member of the Ramg patent family 



Date of the actual completion, of the international search 



Name and mailing address of the ISA/ 



Facsimile No. 



X>r»'T/TC A /O 1 n /T,,!.. 1 AOON 



Date of mai lin g of the intemational search report 



Authorized ofScer 



Telephone No, 



Me^cz^apoAHan saasKa Ms 

OT5ET O MEaC^tYHAPO^OM nOHCKE PCT/RU 01/00350 



A. KJIACCH<1)HKAIIJW IIPEflMETA HSOBPETEmW: 

C23C 24/04 

ComacHo McscayHapo^o® nareirrHOfi iuiaccH4>HKauHH (MTIK-T) 



B. OBJIACTH nOHCKA: 



npoBepeHHEii! MHHHMyM AOK>^eHTauHH (cHcmia KnaccH^mcaoHH h liHAeKCu) MTlK-7: 
C23C 24/00, 24/04, 4/00, 4/12, B05D 1/12 



flpyraa npoBepcHHaa ^OKyMeHxamw b xofi Mepe, b KaKoft ona BKjnoHeHa b noHCKOBtie nojiOopKH: 



3jieKTpoHHa5i 6asa AaHHUx, Hcnojn>30BaBiiiaacfl npH noHCKe (uasBaHHe Oaau h, ecjiH, BosMomio, noHCKOBue TepMHHu): 



C. ^tOKYMEHTLI, CWTAIOmHECJI PEJIEBAHTHbIMH: 



CcBuiKH Ha flOKyMeHTM c yKaaaHHCM, rae 3 to bosmokho, peneBaHXHBix nacrefi 



RU 2062820 Cl (TEPIUMAH HOCHO CEPFEEBHq h ffp.) 27.06.1996 

RU 2082823 Cl (MOCKOBCKHft ABHAIIHOHHtift HHCTHTyT) 27.06.1997 

WO 91/19016 A1 (HHCTHTyT TEOPETHHECKOft H IIPHKJIAimoft MEXA- 
HHKH CHBHPCKOrO OTflEHEKH^ AKAJtEMHHHAVK CCCP) 12 AeKa6p» 1991 
(12.12.1991) 

US 6139913 A (NATIONAL CENTER FOR MANUFACTURING SCIENCES) 
October 3 1, 2000 



lOTHocHTca K nyHKxy Ms 



ocjiCvZiyioiiuie AOKyMcinru yieasaHLi b npOAonxceHHH C. 



* Oco6bie K ai er o p HH cauionmax Acu^euroB: 

A AOKyMCBT, onpcACJunomHii o6uaifi ypoBcm. tbxhhkh 
E 6 ojiee paasHfi AOsyMCHT, bo onyGjxKKOBaHHufi Ka Aary 
MOKiiyBapOAHofi noA8*iH HXiH nocne nee 
O AOKyMCKT, arriK>cjaQBRcfl K ycraoMy pacKpuTHio. BVCQOHB* 

poeaHHio a t jl 

P AOKyMeHT, onyfiJimcoBaHHBifi ao Aara MeacAyBapoAHofi no> 
A&HB, HO nocne nam BcnpaiuMBacMoro npKopBreia 




ABHHLie o lurPBHTax-aHanorax yKasaHU b npHAOxccHUH 



T 6onee nosAHBfi AOKyMeRT, ony6nBxcaaHH£ifi nocne Aaru 
npHOpHITTB B nprn«a;tetmi.Tg aJU XIOHHMaHIU B 3306 pereaHX 

X AOi^cRT» H MWOimi B Baa 6 oinee GnBsicoe oxHomeKHe k tqMAMcry 
noimca, rrr>prw iHTTTPrn aoBBSay H Bso Gpe raTejitcKHfl ypoBCHi 

Y AOKyMcsr, nopo^amafi Hso^xrarejaCKHfi yposcBB b coqe> 

7 BHRH C QAHHM huh HCCKOJIKXHMH AO*CyMCHTaMH TOfl »C 

ic a r er o pHH 

& AOKyMCRT, ABJUDomuftca narremoM-aBBAorOM 



^ara AefiCTBKreiiBHoro saBepmeHHa Me»^0uapOAHoro 
noHCKa: 25 ACKaOpa 2001 (25, 12.2001) 



flara ompaBKH HacToamero or^era o McauiyHapOAHOM noHCxe: 
10 XHBapa 2002 (10.01.2002) 



HaBMCHOBaHHC H AApec Me^AyHapoAHoro noHCKOBoro opraHa: 
CbeAepaJiBHHfl HH cr r m yr npoMBmuicHHOfi 

CoOCTBCHHOCTH 

PoccHK, 121858, MocKBa, EepcKKOBCKas Ha6., 30-1 
<l)aKc: 243-3337, TCJicxaftn: 114818 IIOflAHA 



<I>opMa PCT/ISA/210 (Bxopofi jracx)(HioJiB 1998) 



ynojmoMOHCHHOe jmao: 



H. IIottMeHOBa 



Tejie$oH Mo (095)240-25-91 













THIS PAGE BLANK omo) 




(12) fmyKffyHAFOflHAR 3AHBKA, OnVEJlHKOBAHHAH B COOTBETCTBHH C 
AOrOBOPOM O IIATEHTHOft KOOIlEPAI|HH (PCX) 

I HCnPABJlEHHblfl BAPMAHT j 



(19) BCEMHPHAfl OPrAHH3A4HB 
MHTEJUlEKTyAJIbHOft COBCTBEHHOCTH 
MwtyHapoAHOc 6K>po 

(43) MCsmyH&poiiHoii nyfijiHicatiMH: 

4 Hioilfl 2002 (04.07^002) 




PCX 



I 





(10) HoMep MexuiyHapoiiHOfi nyOjiHicaiiHH: 



wo 02/052064 A1 



(51) Mcx^HipoAHaa nareiiTHaa KjiaccH^tHKauHa 
C23C 24/04 

(21) HoMcp MeauiyHapoAHoA sasiBKH: PCT/RUO 1/00350 

(22) A^ra MeamyiiapoANoft noiia«iM: 

23 aBrycra2001 (23.08.2001) 

(25) H3biK noAasH: pyccKHil 

(26) H3MK nyOjiHKauMM: pyccKHft 

(30) A^hhuo o npHopHTCTc: 

200012233 1 25 aBrycxa 2000 (25.08.2000) RU 

(71) SaiiBifTCAb (djm ecex yKOsaHHbix eocydapcme, KpoMe 

(US): OBIUECTBO C OFPAHHHEHHOft OT- 
BETCTBEHHOCTblO OEHHHCKHft UEHTP 
nOPOlUKOBOrO HAIIbUlEHH51 [RU/RU]; 
249020 KajiyxcKaa o6ji., OOhhhck, yn, KypsanroBa, 
A.2K CK^. 114 E (RU). [OBSCHESTVO S OGRA- 
NICHENNOl OTVETSTVENOCTIJU OBNINSKY 
TSENTR POROSHKOVOGO NAPYLENIYA 
Obninsk (RU)]. 

(72) HsoOpcrarrcjiH; n 

(75) M3o6pcraTejiii/3aaBHTCJiH (mojihKO dM (US): 
KAIUHPHH AjicKcaHAp HnaHoaHH [RU/RU]; 
249034 Kajiyaccicaa o6ji., OOhhhck np. MapKca a. 51 



KB. 87 (RU). [KASHIRIN^ Aleksandr Ivanovich, 
Obninsk (RU)). KJIIOEB, Oner <beAopoBMM [RU- 
/RU); 249020 Kanyaccicaa o6ii.. OOhmhck, yji. 
KoHHajiOBCKoro, a. 7 kb. 35 (RU) [KLJUEV, Oleg 
Fedorovich, Obninsk (RU)). UIKOAKHH 
AjieKcaHAp BHKTopoBMH [RU/RU]; 249020 
KajiyaccKaa o6ji., OOhhhck yji. ParapHHa a. 63, kb 4 1 
(RU) [SHKODKIN, Aleksandr Viktorovich, 
Obninsk (RU)] 

(74) Areirr: BEJlIfHKO HaTanba HHKoaaeBHa; 249020 
Kajiyaccicaa o6a., OOhhhck a/a 452 (RU) 
[VELICHKO Natalja Nikolaevna, Obninsk (RU)] 

(81) VicasaHHue rocynapcTBa (HaifuoHwtMo): AL, AU, 
BA, BB, BG, BR. CA. CN, CU, CZ, EE, GD. GE, 
HR, HU, ID, IL. IN, IS, JP, KP, KR, LC. LK. LR. 
LT, LV. MG, MK. MN, MX. NO, NZ. PL. RO, SG, 
SI. SK, SL. TR, TT, UA. US. VN, YU. 

(84) VicasaHHbic rocyAapcTBa (peeuoncuihHo): ARIPO na- 
Tcirr (GH, GM, KE, LS. MW, SD, SL, SZ. TZ, UG. 
ZW), eBpasHRcKKlI narreiiT (AM, AZ, BY, KG, KZ, 
MD, RU, TJ, TM), eBponeftcKHlt narcHT (AT, BE, 
CH. CY, DE, DK, ES, FI, FR, GB, GR, IE. IT, LU. 
MC, NL, FT, SE), mrrcHT OAPI (BF. BJ, CF, CG, 
Cl. CM, GA. GN, GQ. GW. ML. MR, NE. SN, TD. 
TG). 

[npoAOJi>KeHHe Ha caca. crpaHHuc] 



(54) TiOe: CX3ATING METHOD 
(54) HasBaHMc HsoOpcreHMa: 

(57) Abstract: The method is intended for applying metallic or metal-ceramic coatings to a product surface, particularly during 
the manufacture and repair of pressurised articles aiid products which require increased corrosion resistance, heat resistance and 
other qualities. The method comprises preliminary heating of compressed air to a temperature of from 400 to 700®C, forming a 
high-velocity air flow in a superwntc nozzle, accelarating by this flow and applying to a product surface a powder material 
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powder total weight The presence of zinc in the powder material and heating of compressed air up to said temperature assure 
high-efficient produ^on of coatings having low gas-permeability and high coating-to-substrate bond strength. (8 ClainrK), 
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